Cardiac muscle: a miracle of creation.
The paper proposes that energy conversion in muscle is a two-step process, chemical energy being first converted into electrical energy which is then converted into mechanical work. The chemo-electrical transducers are, in effect, minute voltaic cells--more precisely calcium-magnesium cells--with the magnesium electrodes on myosin heads and the calcium electrodes on the C subunits of troponin molecules associated with actin filaments. These cells are established when, after the passage of an action potential, calcium ions are admitted to the sarcomere. In an energy-consuming process, calcium ions are bound to troponin molecules, the energy for the process being supplied by hydrolysis of adenosine triphosphate. The electro-mechanical transducer utilises the electrostatic field established between the oppositely charged electrodes of the voltaic cell. As the two are pulled towards each other, doing mechanical work, energy is supplied by the voltaic cells. In the course of this action, calcium ions go back into solution. The action ceases when, after the passage of an action potential, calcium ions are withdrawn into the sarcoplasmic reticulum.